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^ ^p^lCKGROUND OF THE INVENTION 
"Field of the Invention 
[0001] The present invention relates to broadcast 

receivers, control methods therefor, and programs, and in 
particular, to a broadcast receiver, a control method 
therefor, and a program in which, in a set-top box (STB) or 
the like, a first-in first-out (FIFO) buffer area, required 
for separating input transport stream data, can be optimized 
(minimized in size) in accordance with the bit rate of the 
input transport stream data. 
-St; DcQcription of the Related Art 

[0002] In STBs, etc., processing that separates 

multiplexed transport stream data into various types of data 
(such as video data and audio data) is performed by 
hardware. Accordingly, the FIFO buffer (fixed to a size 
determined by the maximum bit rate of the input transport 
stream data) , required to temporarily store the input 
transport stream data, is realized as part of the hardware. 
[0003] The bit rate of the input transport stream data 
differs depending on the country, the broadcaster, etc. 
Accordingly, after using the hardware to determine the 
design, as described above, when an STB for another 
destination or another broadcaster is developed, a problem 
arises in that since the bit rates of the input transport 
stream data differ, the hardware design must be 
substantially modified to achieve an optimal size (area) so 
as to prevent the input transport stream data from 
overflowing . 

SUMMARY OF THE INVENTION 

[0004] Accordingly, objects of the present invention are 
to provide a broadcast receiver and a control method 




therefor in which, when the bit rate of input transport 
stream data is changed, an FIFO buffer area (size) is 
optimized (minimized) without changing the hardware design, 
and to provide a program for the receiver. 

[0005] To this end, according to an aspect of the present 

invention, the foregoing objects are achieved through 
provision of a broadcast receiver for separating multiplexed 
transport stream data. The broadcast receiver includes a 
receiving unit for receiving the multiplexed transport 
stream data-? — ; a memory for storing the received transport 
stream data-? — ; a processing unit which determines an optimal 
buffer size in accordance with a bit rate of the received 
transport stream data — rGCoivcd — by — fe-hre — rocGiving — unit and 
which reserves, in the memory, a storage area having the 
dctcrmincd optimal buffer size-? — ; and a demultiplexer for 
performing — ocparation — — a separating transport packet s from 
the received transport stream data — by using the reserved 
storage area. 

[0006] According to another aspect of the present 
invention, the foregoing objects are achieved through 
provision of a control method for a broadcast receiver for 
receiving multiplexed transport stream data, for storing the 
received transport stream data in a memory, and for 
separating a tho desired transport packet from the stored 
transport stream data. The control method includes — fefee 
□tcpo — a# determining an optimal buffer size in accordance 
with a bit rate of the received transport stream data-? — ; and 
reserving, in the memory, a storage area having the 
dctcrmincd optimal buffer size. The received transport 

stream data is stored in the reserved storage area, and 
the Thc reserved storage area is used to separate pcrf orm 
ocparation — e# the desired transport packet from the stored 
transport stream data . 
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[0007] According to a f urthor another aspect of the 

present invention, the foregoing objects are achieved 
through the provision of a — program — stored — — a storage 

medium recorded with a program for control ling which 

executed — hy — a — control — proccasor — i^i a broadcast receiver 
to f or receive rccciving multiplexed transport stream data, 
for — atoring — store the received transport stream data in a 
memory, and separate f or — acparating a tho desired transport 
packet from the stored transport stream data. The program 
includes — fefee — atcpo — e# determining an optimal buffer size in 
the memory in accordance with a bit rate of the received 
transport stream data-; — ; and reserving, in the memory, a 
storage area having the optimal buf f er dctGrminod size. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Fig. 1 is a block diagram showing the structure of 

an STB 1 according to an embodiment of the present 
invention; 

[0009] Fig. 2 is an illustration of an example of a main 

memory 14 shown in Fig. 1; and 

[0010] Fig. 3 is a flowchart illustrating a process 

performed when a control unit 13 shown in Fig. 1 changes the 
buffer size based on the bit rate of transport stream data. 
DESCRirTIQN OF THE PREFERRED EMDQDIMENT DETAILED DESCRIPTION 

[0011] Fig. 1 shows the structure of an STB 1 according 

to an embodiment of the present invention. 

[0012] A user uses an input unit 11 to perform the 
desired operations (e.g., the switching-on and resetting of 
the main power, etc.). The input unit 11 supplies an 
operation signal to a control unit 13 via a bus 17. 

[0013] A receiving unit 12 receives externally-supplied 
multiplexed transport stream data, and supplies the received 
transport stream data to a main memory 14 via the bus 17. 
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The receiving unit 12 includes a tuner, a decoding circuit, 
and a correcting circuit. 

[0014] The main memory 14 includes a program area 21 and 

a FIFO buffer 22, as shown in Fig. 2. The program area 21 
stores a program in which processing to be performed when 
the STB 1 is booted (the switching-on or resetting of the 
main power) is described. In the program, a value of the 
bit rate of the transport stream data to be input to the 
receiving unit 12 is described at a predetermined position, 
and the value of the bit rate can be rewritten as required. 
Accordingly, when the value of the bit rate to be input is 
changed, it is only required that the described value of the 
bit rate be rewritten. The FIFO buffer area 22 temporarily 
stores the transport stream data supplied from the receiving 
unit 12. The optimal size (area) of the FIFO buffer area 22 
is determined based on the result of arithmetic operation by 
the control unit 13 (described below) . 

[0015] When the control unit 13 is supplied with the 

operation signal (a main-power switching-on signal or a 
reset signal) from the input unit 12, it reads, from the 
program area 21 of the main memory 14, the bit-rate value of 
the transport stream data stored beforehand. The control 
unit 13 computes the optimal size of the FIFO buffer area 
22, based on the read bit -rate value, and reserves, in the 
main memory 14, the FIFO buffer area 22 based on a result of 
the computation. The transport stream data from the 

receiving unit 12 is supplied and stored in the FIFO buffer 
area 22 reserved in the main memory 14 . In view of the cost 
of memory, it is advantageous to set the optimal size of the 
FIFO buffer area 22 to the minimum necessary value which 
will prevent the stream data from overflowing. 

[0016] A demultiplexer unit 15 is supplied with the 

transport stream data from the FIFO buffer area 22 of the 
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main memory 14 , The demultiplexer unit 15 separates the 
supplied transport stream data into various types of data 

(e.g., video data, audio data, etc.), and supplies the 
separated data to a decoding unit 16 via the bus 17. 

[0017] Next, a process performed when the control unit 13 
determines the optimal size of the FIFO buffer area 22 based 
on the bit-rate value of the transport stream data is 
described with reference to the flowchart shown in Fig. 3. 

[0018] In step Sll, when the user switches on or resets 

the main power by operating the input unit 11, the operation 
signal (main-power switching-on signal or reset signal) is 
supplied to the control unit 13 via the bus 17. 

[0019] In step S12, the control unit 13 reads, via the 

bus 17, the bit-rate value of the transport stream data 
stored beforehand in the program area 21 of the main memory 
14 . 

[0020] In step S13, the control unit 13 computes, based 

on the read bit -rate value, the optimal size of the FIFO 
buffer area 22, and confirms it. 

[0021] In step S14, the control unit 13 reserves, based 

on a result of the computation in step S13, the FIFO buffer 
area 22 in the main memory 14, and the process is 
terminated. 

[0022] In the foregoing description, the case where the 

value of a bit rate of transport stream data is described 
beforehand in a program is described. By way of example, by 
providing a detector for detecting an input bit rate, an 
optimal FIFO buffer size may be determined by performing the 
above-described computation based on the value of the bit 
rate output from the detector. 

[0023] In the foregoing description, the main memory 14 

is used in a form in which it is divided into the program 

area and the FIFO buffer area. However, a memory for 
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storing a program may be provided separately from the main 
memory 14. For example, a rewritable nonvolatile flash 
memory may be used as the memory for storing a program, and 
a nonvolatile RAM may be used as the memory for the FIFO 
buffer. 

[0024] In the present invention, the types of provision 

media for providing the user with a computer program 
executing the above-described process include not only 
information recording media such as magnetic disks and CD- 
ROMs but also network-based transmission media such as the 
Internet and digital satellite. 

[0025] As described above, according to the present 
invention, based on the bit rate of transport stream data, 
an optimal buffer size is computed, and based on the result 
of the computation, the buffer area is changed, whereby 
memory can be effectively used. 
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K^OADCAST RECEIVER, CONTROL METHOD THEREFOR, AND PROGRAM 

^ / 

^^CKGROUND OF THE INVENTION 

[0001] The present invention relates to broadcast 

receivers, control methods therefor, and programs, and in 
particular, to a , broadcast receiver, a control method 
therefor, and a program in which, in a set-top box (STB) or 
the like, a first-in first-out (FIFO) buffer area, required 
for separating input transport stream data, can be optimized 
(minimized in size) in accordance with the bit rate of the 
input transport stream data. 

[0002] In STBs, etc., processing that separates 

multiplexed transport stream data into various types of data 
(such as video data and audio data) is performed by 
hardware. Accordingly, the FIFO buffer (fixed to a size 
determined by the maximum bit rate of the input transport 
stream data) , required to temporarily store the input 
transport stream data, is realized as part of the hardware, 
[0003] The bit rate of the input transport stream data 

differs depending on the country, the broadcaster, etc. 
Accordingly, after using the hardware to determine the 
design, as described above, when an STB for another 
destination or another broadcaster is developed, a problem 
arises in that since the bit rates of the input transport 
stream data differ, the hardware design must be 
substantially modified to achieve an optimal size (area) so 
as to prevent the input transport stream data from 
overflowing . 

SUMMARY OF THE INVENTION 

[0004] Accordingly, objects of the present invention are 
to provide a broadcast receiver and a control method 
therefor in which, when the bit rate of input transport 
stream data is changed, a FIFO buffer area (size) is 
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optimized (.ini^ized) without changing " the hardware design, 
..a to provide a pro.ra. for the -e^^ 

roOOBl TO this end, according to an aspect 

achieved through 

invention, the foregoing objects are ach.e 

provision of a broadcast receiver for separating -^-^^J^^ 

^.ta The broadcast receiver includes a 
transport stream data. The or . , ^ ^vansoort 

for receiving the multiplexed transport 
receiving unit for receivi y i-^ansDort 
strea. data, a ™e.ory for storing the recervad tran por 
.trea. data,- a processing unit „hic. -"-^^ ^ ^ 
t,u££er size in accordance with a bit rate of the received 
Isport stream data and which reserves, in the .e.orV, 
.torage area having the opti^l buffer s..e,. ^nd a 

de.uitipie.er for separating "^^^IJ-^ZJZJZ 
received transport stream data using the reserved 



f>,=,- asoeot of the present 
100061 According to another aspect 

. ■ r, oh-ieots are achieved through 

invention, the foregoing objects a 

• ■ „f a control method for a broadcast receiver for 
c i^ng multiplexed transport stream data, for storing the 
received transport stream data in a ' »^ 

^^„a a desired transport packet from the stored 
separating a desi 

transport ^^^^ accordance with a bit 

rle^termining an optimal buffer size 

Tate Of received transport stream data,- 

the memory, a storage area having the optimal buf er 
3i.e The received transport stream data is stored in the 

^r,rl the reserved storage area is used 
reserved storage area, and the reser 

separate the desired transport packet from the stored 

transport stream data. ^^^^^^ 
[00071 According to another aspect 

^- achieved through the 

invention, the foregoing objects are achieve 

on of a storage medium recorded with a program for 
provision of a -'""^ multiplexed 
controlling a broadcast receiver 



■ • ■ « 

transport stream data, store the received transport stream 
data in a memory, and separate a desired transport packet 
from the stored transport stream data. The program includes 
determining an optimal buffer size in the memory in 
accordance with a bit rate of the received transport stream 
data; and reserving, in the memory, a storage area having 
the optimal buffer size. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Fig. 1 is a block diagram showing the structure of 

an STB 1 according to an embodiment of the present 
invention; 

[0009] Fig. 2 is an illustration of an example of a main 

memory 14 shown in Fig. 1; and 

[0010] Fig. 3 is a flowchart illustrating a process 

performed when a control unit 13 shown in Fig. 1 changes the 
buffer size based on the bit rate of transport stream data. 
^d)^* [OOH] DETAILEp^-^ESCRIPTIONFig. 1 shows the structure of 

an STB 1 ^.^^cording to an embodiment of the present 
invent i<j^^ 

[0012] A user uses an input unit 11 to perform the 
desired operations (e.g., the switching-on and resetting of 
the main power, etc.). The input unit 11 supplies an 
operation signal to a control unit 13 via a bus 17. 

[0013] A receiving unit 12 receives externally-supplied 
multiplexed transport stream data, and supplies the received 
transport stream data to a main memory 14 via the bus 17. 
The receiving unit 12 includes a tuner, a decoding circuit, 
and a correcting circuit. 

[0014] The main memory 14 includes a program area 21 and 

a FIFO buffer 22, as shown in Fig. 2. The program area 21 
stores a program in which processing to be performed when 
the STB 1 is booted (the switching-on or resetting of the 
main power) is described. In the program, a value of the 
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bit rate of the transport stream data to be input to the 
receiving unit 12 is described at a predetermined position, 
and the value of the bit rate can be rewritten as required. 
Accordingly, when the value of the bit rate to be input is 
changed, it is only required that the described value of the 
bit rate be rewritten. The FIFO buffer area 22 temporarily 
stores the transport stream data supplied from the receiving 
unit 12. The optimal size (area) of the FIFO buffer area 22 
is determined based on the result of arithmetic operation by 
the control unit 13 (described below) . 

[0015] When the control unit 13 is supplied with the 
operation signal (a main-power switching-on signal or a 
reset signal) from the input unit 12, it reads, from the 
program area 21 of the main memory 14, the bit -rate value of 
the transport stream data stored beforehand. The control 
unit 13 computes the optimal size of the FIFO buffer area 
22, based on the read bit -rate value, and reserves, in the 
main memory 14, the FIFO buffer area 22 based on a result of 
the computation. The transport stream data from the 

receiving unit 12 is supplied and stored in the FIFO buffer 
area 22 reserved in the main memory 14 . In view of the cost 
of memory, it is advantageous to set the optimal size of the 
FIFO buffer area 22 to the minimum necessary value which 
will prevent the stream data from overflowing. 

[0016] A demultiplexer unit 15 is supplied with the 
transport stream data from the FIFO buffer area 22 of the 
main memory 14. The demultiplexer unit 15 separates the 
supplied transport stream data into various types of data 
(e.g., video data, audio data, etc.), and supplies the 
separated data to a decoding unit 16 via the bus 17. 
[0017] Next, a process performed when the control unit 13 

determines the optimal size of the FIFO buffer area 22 based 
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on the bit -rate value of the transport stream data is 
described with reference to the flowchart shown in Fig. 3. 
[0018] In step Sll, when the user switches on or resets 

the main power by operating the input unit 11, the operation 
signal (main-power switching-on signal or reset signal) is 
supplied to the control unit 13 via the bus 17. 
[0019] In step S12, the control unit 13 reads, via the 

bus 17, the bit-rate value of the transport stream data 
stored beforehand in the program area 21 of the main memory 
14 . 

[0020] In step S13, the control unit 13 computes, based 

on the read bit-rate value, the optimal size of the FIFO 
buffer area 22, and confirms it. 

[0021] In step S14, the control unit 13 reserves, based 

on a result of the computation in step S13, the FIFO buffer 
area 22 in the main memory 14, and the process is 
terminated . 

[0022] In the foregoing description, the case where the 

value of a bit rate of transport stream data is described 
beforehand in a program is described. By way of example, by 
providing a detector for detecting an input bit rate, an 
optimal FIFO buffer size may be determined by performing the 
above-described computation .based on the value of the bit 
rate output from the detector. 

[0023] In the foregoing description, the main memory 14 

is used in a form in which it is divided into the program 
area and the FIFO buffer area. However, a memory for 
storing a program may be provided separately from the main 
memory 14. For example, a rewritable nonvolatile flash 
memory may be used as the memory for storing a program, and 
a nonvolatile RAM may be used as the memory for the FIFO 
buffer . 
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[0024] In the present invention, the types of provision 

media for providing the user with a computer program 
executing the above -described process include not only 
information recording media such as magnetic disks and CD- 
ROMs but also network-based transmission media such as the 
Internet and digital satellite. 

[0025] As described above, according to the present 
invention, based on the bit rate of transport stream data, 
an optimal buffer size is computed, and based on the result 
of the computation, the buffer area is changed, whereby 
memory can be effectively used. 
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